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Geometrical Product Specification (GPS)-Acceptance and Re-verification testsfor
Coordinate M easuring Machines

-Part | Vocabulary

(CMM)coordinate measuring machine

(2.6)

coordinate measurement
(2.1
measuring volume
(2.1

work piece coordinate system

machine coordinate system
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probing system
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probing (to probe)
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& discrete-point probing
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scanning

program point
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intermediate point
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indicated measured point
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corrected measured point
(2.12)

(3.1 (4.4 [

=

& d [

y

(3.4)]

(2.12)



a
b
¢ J—
d M
e D
4 ( )
214 target contact point
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GB TXXXX-1
2.15 actual contact point
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2.16 (T) tip correction vector
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2.17( ) acceptance test (of aCMM)
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(217) (2.2)

) interim check (of aCMM)
(2.0
(R) Gaussian radia distance

(8.2) (2 13) (

(R)

range

hysteresis

ram

(2.6) 2.1)

probe
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contacting probing system
(2.6)

non-contact probing system

(2.6)
(3.4)
optical probing system
2.7 (2.13)
multi-probe system
(3.1) (2.6) 5 6

articulating probing system
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4.1

4.2

4.3

4.4
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4.6

probing system qualification
(2.6)

multiple styli  multiple stylus

(2.6) 4.9
(3.5 (2.6)
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stylus
4.2
stylustip
stylus system components
stylus system
4.1 4.3
stylus length
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stylustip offset
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rotary table
(2.0
rotary table setup

( ) (Y (2.2)

Discrete-point probing speed
2.7) (2.6)
scanhing speed
(2.9 (2.6)

back off distance
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& (2.10) (2.11)

(4.2
corrected scan point
(2.9) (213
target scan line
(2.14)
corrected scan line
(2.9 (2.13)

target scan plane
(2.14)
pre-defined path scanning
(7.2 (2.6)
(2.14) (213)

not pre-defined path scanning

(2 6)
Scan sequence
(2.1)
) high point density(of a CMM)
< 0.1mm (7.2
) low point density (of aCMM)
> 1mm (7.0

material standard

material standard of size
(8.1
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& reference sphere

@>\\\ (2.2) 2.3) (3.7)
@ (8.2
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8.4 test sphere
(2.17) (2.18) (8.2
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9.1 (E) error of indication of aCMM for size measurement
(2.1 (8.2
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9.2 maximum permissible error of indication of a
CMM for size measurement
(2.1 E(9.1)
1 (MPEg)
aMPE: +(A+L K) MPEz 1B ( 12)

bMPE: +(A+L/K) (  13)

OMPE: B (  14)

A um

K

L mm

B MPEg pm

2 (8.2) (2.3)
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94 (MPEp)maximum permissible probing error
(2.1) P(9.3)
1 MPEp
MPE, A
A pm
2 MPEp (8.2
9.5 (FR) radial four-axis error
(5.1 (2.4
9.6 (FR) tangential four-axis error
(5.1) (2.4)
9.7 (FA) axial four-axis error
(5.1 (2.4

15

(2.3)

(8.4)

(8.4)

(8.4)
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@ (MPErR) maximum permissible radial four-axis error

S

\\\\ (5.1)
@ FR(9.5)
¢ 9.9 (MPEgr) maximum permissible tangential four-axis error
(51)
FT(9.6)
9.10 (MPEg) maximum permissible axial four -axis error
(5.2)
FA(9.7)
9.11 (Tij) scanning probing error
(2.1) (8.4) (2.21) (8.4)
(4.2) (2.9)
(7.8) (7.9) (7.5) (7.6)
i P i N
i H THP THN
(i L) TLP TLN
9.12 (MPEgj;) maximum permissible scanning probing error
(2.2 Tij(9.12)
1 MPEy (8.4) (2.3)
2 MPEr;
9.13 (T) time for scanning test
(77 1
9.14 (MPT: ) maximum permissible time for scanning test
(2.2 T (9.13)
9.15 (MF) fixed multiple-stylus probing system form error
(2.1 (3.8) (2.8) (8.4)
(8.2 (2.22)
9.16 (MS)fixed multiple stylus probing system size error
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%i (8.2

9.17 (ML)fixed multiple stylus probing system location error
(2.1 (3.8) (2.8) (8.9) ,

(8.2 (2.22)
9.18 (MPEyp)maximum permissible fixed

multiple-stylus probing system form error

(2.2) MF(9.15)

MPEye (4.5) (4.4)

9.19 (MPEys)maximum permissible fixed
multiple-stylus probing system size error

2.1) MS(9.16)

MPEus (4.5 (4.4

9.20 (MPEy)maximum permissible fixed
multiple-stylus probing  system position error

(2.1) ML(9.17)
MPEwL. (4.5) (4.4
9.21 (AF) articulated probing system form error
(2.1 (3.6) (2.8) (8.4
(8.2 (2.21)
9.22 (AS) articulated probing system size error
(2.1) (3.6) (2.8) (8.4
(8.2 (2.21)
9.23 (AL) articulated probing system location error
(2.1 (3.6) (2.8) (8.4)
(8.2 (2.21)
9.24 (MPEap)maximum permissible articulated probing system
form error
(2.1) AF(9.21)

MPEnr (4.4)
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@ (MPEagmaximum permissible articulated probing system
error
&
@ (2.1 AS(9.22)
<
MPEs (4.4)
9.26 (MPEaL)maximum permissible articulated probing system

position error

(2.1) AL(9.23)
MPEaL 4.9
10
10.1 Gaussian associated feature
least-squares associated feature

1
111 parameterization of afeature

1

2

3
11.2 reference data set

(10.1)
11.3 reference parameter values
(11.2) (11.4)
114 reference parameterization
(11.1)
(mm) ( ) (mm) (
)
115 reference residual
(11.2) (11.7)
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@>\\\ (10.2) (11.3)
%@ 11.7 residual
( ) ( )
( )
11.8 conversion rule
(11.11) (11.4)
119 converted test parameter values
(11.10)
(11.4) (11.10)
11.10 test Parameter values
(11.11)
11.11 test parameterization
(11.1)
11.12 test residual
(11.7)
11.13 extent of data set
()

a

b.

C.

d. ©® o)
0)

e ® 2

r 8 2 z
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@ reference software

(11.5)

(P
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8.3

11.2

11.3

114

115

11.6

11.14

2.3

2.10

31

8.2

11.7

3.5

3.8

7.9

2.18

221

3.3

6.3

7.6

24

2.20
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7.8

9.15

9.16

9.17

10.1

25

3.2

8.4

9.5

11.10

11.11

11.12

2.8

6.1

214

7.2

74

9.6

29

215

6.2

1.7

8.1
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9.11

9.13

11.13

26

2.7

2.23

3.7

4.1

4.2

4.3

4.4

45

4.6

9.3

3.6

9.21

9.22

9.23

213

7.1

7.3

217

7.5

111
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231

212

2.16

219

2.22

51

52

9.1

9.2

94

9.7

9.8

9.9

9.10

9.12

9.14

9.18

9.19

9.20

9.24

9.25

9.26

11.8

11.9
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acceptance test (of aCMM)
actual contact point
articulated probing system form error
articulated probing system size error
articulated probing system location error
articulating probing system
axial four-axis error
B
back off distance
C
contacting probing system
conversion rule
converted test parameter values
coordinate measurement
coordinate measuring machine (CMM )
connected measured point
corrected scan line
corrected scan point
D
discrete-point probing
discrete-point probing speed
E
error of indication of a CMM for size measurement
extent (of a data set)
F
fixed multiple stylus probing system form error
fixed multiple-stylus probing system location error

fixed multiple-stylus probing system size error

9.21

9.22

9.23

3.6

9.7

6.3

3.2

11.8

11.9

22

21

213

7.3

7.1

2.8

6.1

9.1

11.13

9.15

9.17

9.16
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@\\\ Gaussian associated feature 10.1
%@ Ganssial radial distance 2.20
H
high point density (of aCMM) 7.8
hysteresis 2.22
I

indicated measured point 212

interim check (of aCMM) 2.19
intermediate point 211

L
|east-squares associated feature 10.1
low point density (of aCMM) 7.9
M

machine coordinate system 25

material standard 81

material standard of size 8.2

maximum permissible articulated probing system form error 9.24
maximum permissible articulated probing system location error 9.26
maximum permissible articulated probing system size error 9.25

maximum permissible axial four axis error 9.10

maximum permissible error of indication of a CMM for size measurement 9.2
maximum permissible fixed multiple-stylus probing system form error 9.18

maximum permissible fixed multiple-stylus probing system location error ~ 9.20

maximum permissible fixed multiple-stylus probing system size error 9.19
maximum permissible probing error 94
maximum permissible radial four axis error 9.8
maximum permissible scanning probing error 9.12

maximum permissible tangential four axis error 9.9
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@&i mum permissible time for scanning test 9.14
@\\\\ measuring volume 2.3
%@ multi-probe system 35
multiple styli 3.8
multiple stylus 3.8
N
non-contacting probing system 33
not pre-defined path scanning 7.6
O
optical probing system 34
P
parametrization of afeatare 111
pro-defined path scanning 75
probe 31
probing (to probe) 2.7
probing error 9.3
probing system 2.6
probing system qualification 3.7
program point 210
R
radial four-axis error 9.5
ram 2.23
range 221
reference data set 11.2
reference pair 11.14
reference parameter vatues 11.3
reference parametrization 114
reference residual 115

reference software 11.6
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C o
@&encesphere 8.3
§ residual 117

&

%@ re-verification test (of aCMM) 2.18
rotary table 51
rotary table setup 5.2

S

scan sequence 7.7
scanning 29
scanning probing error 9.11
scanning speed 6.2
stylus 41
stylus length 45
stylus system 4.4
stylus system components 4.3
stylustip 4.2
stylustip offset 4.6

T
tangential four-axis error 9.6
target contact point 2.14
target scan line 7.2
target scan plane 74
test parameter values 11.10
test parameterization 11.11
test residual 11.12
test sphere 8.4
time for scanning test 9.13
tip correction vector 2.16

W

workpiece coordinate system 24



